Airborne sunphotometer (AATS-14) measurements in ARCTAS - first insights into their combined use with satellite observations to study Arctic aerosol radiative effects
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Field ARCTAS Summer Tracks

Abstract Preliminary Findings | 06/26/2008

03/25/200¢8 During the 2008 Arctic Research of the Composition of the Troposphere from Aircraft and Satellites (ARCTAS) field (1) In a preliminary analysis of 35 vertical profiles, AATS-14 _
03/27/2008 deployment, the 14-channel NASA Ames Airborne Tracking Sunphotometer, AATS-14, operated successfully on all 24 measurements of layer AOD agree with AOD calculated from . 06/29/2008
(10 spring + 14 summer) NASA P-3B flights. AATS-14 collected science data on 20 of those flights, the exceptions HIGEAR in situ observations to within 0.02+0.1*AOD.
04/01/2008 being two transit, one engineering check flight and one science flight when environmental conditions (low T or (2) Measurements of AOD from AATS-14 and AERONET agree well 06/30/2008
04/06/2008 persistent cloud cover) were unfavorable for AATS data collection. with AOD calculated from HIGEAR in situ observations in three
AATS-14 science objectives for ARCTAS included integrated analysis of the horizontal and vertical distribution of Arctic cases studied in detail.
04/08/2008 Haze aerosols and the emissions from boreal forest fires, the combination of AATS-derived AOD measurements with (3) An initial survey of the AATS data set indicates a Iconsiderable
04/09/2008 solar irradiance measurements on the P-3B to determine aerosol direct radiative effects, and the use and validation of number of possible case studies for the “gradient method” of
04/13/2008 aerosol observations from MODIS, MISR, OMI, POLDER and CALIPSO in conjunction with AATS measurements to deriving aerosol direct radiative forcing efficiencies and a small
address ARCTAS science objectives. number of possible cases for studying aerosol flux divergence. 07/06/2008
04/15/2008 A preliminary analysis shows abundant opportunities to address these science objectives, with concurrent AATS and (4) Preliminary analysis of measurements acquired on June 30,
04/19/2008 satellite observations available for almost every science flight (see table). Here we present a preliminary summary of 2008 during indicate that the AATS, OMI, and MODIS AOD 07/07/2008
AATS observations from the spring and summer phase, comparisons of AATS AOD with in situ measurements on the retrievals appear to paint a consistent picture through the smoke
126°W 108°W P-3B (HIGEAR) and ground-based AERONET AOD measurements, and finally AATS, OMI, and MODIS AOD retrievals plume, despite differences in the retrieved OMI aerosol models and
Longitude from measurements acquired during select summer-phase flights. in retrieved AODs outside the smoke. A coincident CALIPSO 1200 110°W
extinction profile in the smoke plume exists. Longitude
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Date Flight#  Flight Locale =~ AATS data Satellite OP time Satellite AOD min(alt) max(alt) min AOD max AOD Rl T : ; = A - - 3 ' —*— 21391
times (UT) 5199 nm 519 nm

03/25/08 Test flight 1, WFF 16.7 - 17.67 Aqua 1720 MODIS 0.14 1.93 0.079 0.1895
03/27/08 Test flight 2, WFF 16.60 - 18.14 Aqua 1710 MODIS 0.714 7.499 0.0065 0.2377
03/31/08 Transit WFF -> Transit
Yellowknife
04/01/08 Transit 16.52 - 22.25 Terra
Yellowknife -> Aqua
Fairbanks
04/06/08 Local, FAI->FAI 19.62 -27.64 Terra
Aqua

04/08/08 FAI->Thule  13.27-18.59 Terra i Rty o B e : , . 0.1 1.4 )
Terra L s | - AATS AGD ARCTAS 7/ 2/2008 15.10-21.69 UT
Aqua ' o ' : - . _ I
04/09/08 Thule->FAl 14.55-24.09 Terra
Terra
Terra
55°N

Terra 07°W 106°W 105°W 104°W  103°W 109°W 108°W 107°W 106°W 105°W 104°W 103°W

Aqua . :
Aqua Longitude Longitude

Aqua
Aqua .
04/13/08 Local, FAI->FAI 18.07 -24.20 Terra - CALIPSO profile, —
: . [
e : all adjacent pro- MODIS % cloud  #2—s
qua Lo : ; 2.,
Aqua 5 files yleld no =
04/15/08 Local, FAI->FAI 19.45-26.71 Terra i .
Torra . aerosol retrieval
Aqua ' ;
Aqua
Aqua
Aqua
4/19/2008 Transit, FAl -> 17.84 -25.40 Terra
Ames Aqua
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6/26/2008 Transit Ames  14.67 - 2041 ; ; MODIS AOD Wavelength [pum]

: : " 3 7
6/26/2008 TrarGitP@mien  Transit i i (470 nm) OMAERO
ARCTAS 4/13/2008 18.07-24.20 UT ra o Cold Lake ransi 00 0.05 0.1 > ys .
! | ! | 6/28/2008 Local, Cold Lake Test - - °%863 -10|6.1 -10;5.9 -10%.7 1055 1053 -1051 -104.9 29

6/29/2008 Local, Cold Lake 16.70 - 23.35 1855 MODIS & . . . . Extinction 532 [km'1] Longitude (deg)
MISR

2045 MODIS
6/30/2008 Local, Cold Lake 18.60 - 23.19 1800 MODIS
1950 MODIS & OMI
7/2/2008 Local, Cold Lake 15.10 - 21.69 1750 MODIS
1935 MODIS
7/3/2008 Local, Cold Lake 16.35 - 24.92 1830 MODIS &
MISR
2020 MODIS
7/6/2008 , Cold Lake 17.74 - 24.03 1900 MODIS &
MISR
1915 MODIS
2050
7/7/2008 , Cold Lake 18.68 - 25.62 1810 MODIS
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Spiral over Fort McMurray, Flight #19 2008/07/03 17:50 - 18:06 UTC ARCTAS 2008-07-07 23:45:45 - 00:00:00
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AERONET Pls: Brent Holben, Norm O'Neill, Bruce McArthur and Alain Royer MODIS AOD retrievals are plotted with color-coded solid circles; vertical bars give the expected uncertainty for an over-land retrieval. Black
squares show the AATS AOD means for all cloud-free measurements acquired along the segment of the aircraft track that intersects the
particular MODIS grid cell; vertical bars delineate the range of AODs measured in the cell. AATS measurement uncertainties are not shown, as
they are smaller than the square symbols.
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